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(54) METHOD OF MANUFACTURING MULTI-LAYERED 

(57)Abstract: 

PROBLEM TO BE SOLVED: To realize a manufacturing 
method capable of manufacturing a multi- layered wiring 
board having satisfactory high frequency characteristics 
and breakdown voltage by improving an interlayer 
connection structure, the multi- layered wiring board 
including an internal circuit formed into high density by a 
build-up method. 

SOLUTION: A through-hole 10a is formed in a base 
member 10, and copper is plated on the surface of the 
base member 10 to form plated layers 11, 12, and 13. 
Then, ah insulation material 14 is pushed into the 



WIRING BOARD 

m 



through-hole 10 via a metal mask having an opening 
formed correspondingly to the through-hole 10a. After 
the insulating material 14 is hardened, the surface of the 
base member 10 is flattened by polishing. Since the 
insulating material is filled in an inner via hole, 
interference between internal wirings in the multi- 
layered wiring board is reduced to improve high 
frequency characteristics and withstand voltage. 
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CLAIMS 



[Claim(s)] 

[Claim 1]In a manufacturing method of a multilayer interconnection board formed on a substrate 
by a method which laminates two or more wiring layers one by one via an insulating layer, A 
manufacturing method of a multilayer interconnection board establishing a process of filling up an 
inside of said opening with an insulation material so that a base material surface may become to 
abbreviated flatness after forming conductive connection structure between different layers 
which connected conductively a different wiring layer via an opening formed in said substrate or 
said insulating layer. . 
[Claim 2]A manufacturing method of a multilayer interconnection board after a process of being 
filled up with said insulation material in claim 1 applying said insulation material selectively In said 
opening, wherein it is a process of carrying out flattening of the surface top where said insulation 
material was applied mechanically. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the manufacturing method of a multilayer 
interconnection board, and relates to the manufacturing process of the multilayer 
interconnection board formed by the build up method which laminates two or more wiring layers 
one by one, and forms them via an insulating layer especially on a substrate. 
[0002] 

[Description of the Prior ArtGConventionally, to the method of manufacturing a multilayer 
interconnection board, after forming a wiring layer in two or more substrates, respectively. An 
insulating layer is formed on the junction method of making an insulation sheet intervene 
between substrates and joining, and the substrate with which the circuit pattern was formed, 
Condition of forming a circuit pattern on this insulating layer has a build up method which forms 
the laminated structure by repeating formation of an insulating layer and a circuit pattern 
successively. 

[0003]Accordlng to the latter build up method, since it is not necessary to pile up two or more 
substrates and insulation sheets unlike the required junction method of a joining process, a thin 
multilayer interconnection board can be formed with high density and comparatively easily. The 
manufacturing method of such a multilayer substrate of a method is indicated to JP,61- 
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216392,A, JP,61-224397,A, JP,1-39236,B, JP,3t3298,A, etc. In the manufacturing me^thod of the 
multilayer interconnection board by such a build up method, since formation of each insulating 
layer and a wiring layer is performed one by one by a thin-film-forming method, many wiring 
layers can be formed in a thin substrate, and it becomes possible to mount a circuit and 
electronic parts with high density. 
[0004] 

[Problem(s) to be Solved by the Invention]However, if a circuit is formed with high density by the 
multilayer interconnection board formed by the above-mentioned build up method, the 
electromagnetism interference between each class occurs, it will become impossible to disregard 
the electric capacity between wiring, and a problem will produce it in the high frequency 
characteristic of a circuit, or pressure-proofing by the cause of insulation resistance also falling. 
[0005]Although especially carried out by the process of the multilayer interconnection board of a 
build up method by forming the metal skin used as the upper wiring layer on the lower layer 
wiring layer exposed without forming an insulating layer beforehand as a structure of performing 
conductive connection between different wiring layers, Since it becomes the structure where the 
quite big conductor was filled up with these conductive connection parts inside the surrounding 
insulating layer, it is thought that the electromagnetism influence of this portion is great. 
[0006]Then, this invention solves the above-mentioned problem, and even if the technical 
problem is the multilayer interconnection board which constituted the internal circuit with high 
density with the build up, there is in realizing the manufacturing method which can manufacture a 
high frequency characteristic and a pressure-proof good multilayer interconnection board. 
[0007] 

[Means for Solving the Problem]In a manufacturing method of a multilayer interconnection board 



formed by a method with which this invention laminates two or more wiring layers one by one via 
an insulating layer on a substrate in order to solve an aforementioned problem, After forming 
conductive connection structure between different layers which connected conductively a 
different wiring layer via an opening formed in said substrate or said insulating layer, i.e., an 
opening etc. which were formed in a breakthrough drilled by substrate or an insulating layer, A 
process of filling up an inside of said opening with an insulation material so that a base material 
surface may become abbreviated flatness was established. 

[0008]In this case, after a process of being filled up with said insulation material applies said 
insulation material selectively in said opening, it is preferred that it is the process of carrying out 
flattening of the surface top where said insulation material was applied mechanically. 
[0009]filling up an inside of an opening with an insulation material, after forming conductive 
connection structure in an opening of a substrate or an insulating layer according to claim 1 — a 
conductor, while being able to perform positive conductive connection, without making quantity 
increase, Since electric capacity between wiring layers can be reduced and insulation resistance 
can be raised, improvement in the high frequency characteristic of a substrate and withstand 
voltage can be aimed at, and noise-proof nature can also improve. Since an upper insulating 
layer and a wiring layer can be formed on a flat face by being filled up with an insulatiori material 
so that it may become abbreviated flatness, section structure of a substrate can be adjusted 
and a wiring defect etc. can be prevented. 

[0010]Accordingto claim 2, after applying an insulation material selectively, a process of bemg 
filled up with the above-mentioned insulation materia! can be easily formed with simple 
equipment by carrying out flattening of the surface top mechanically. Here, as the method of 
spreading, screen-stencil can be used and polish by hand stroke belt sander, a buff. etc. can be 
used as a method of carrying out flattening mechanically. 

[0011] r , ., 

[Embodiment of the Invention]Next, the example of the manufacturmg method of the multilayer 
interconnection board which starts this invention with reference to drawings is described. In this 
example, first, as shown in drawing 1 ( a), the breakthrough 10a is drilled in the substrate 10. 
Next, as shown in drawing 1 (b). coppering is performed to the rear surface of the substrate 10. 
At this time, the metal -skins 11 and 1 2 flm fomiedJb Jhej:e^^ 
respectively, and the metal skin 13 formed on the inner surface of the breakthrough 10a 
connects conductively these metal skins 11 and metal skins 12. . : . " 
[0012]Next, metal masks, such as stainless steel sheet metal which formed the opening 
corresponding to the breakthrough 10a, are made to intervene, and as the insulation material 14 
is pushed into the breakthrough 10a and put in, you make it filled up with it as shown in drawing 
i_(cX Screen-stencil may be used like this packer. Generally as construction material of this 
insulation material 14, various things, such as various resin dissolved in the solvent etc., a 
photo-setting resin, or a thing which uses thermosetting resin etc. as the main ingredients again, 
can be used. When the thermosetting resin which uses an epoxy resin as the main ingredients 
especially is used, since there is little heat contraction nature, it is desirable, in view of the 
viewpoint of restoration nature. 

[0013]After stiffening the insulation material 14 according to the usual dry hardening, photo- 
curing, heat curing, etc., the surface of the substrate 10 is lightly ground by a hand stroke belt 
sander, buffing, etc. Of this polishing process, as shown in drawing 1 (d), the surface of the 
insulation material 14 of the opening of the breakthrough 10a is mostly formed that it is flat- 
tapped and evenly with the metal skins 11 and 12. On the metal skins 11 and 12, 
photolithography technique is used, a predetermined mask is formed, and the wiring layers 15 
and 1 6 with a predetermined pattern are formed by carrying out an etching process. 
[0014]Next, as shown in drawing 1 ( e). after applying the insulating resist 17 on the surface, the 
opening only of the field connected with the upper layer using photolithography technique is 
carried out. On this insulating resist, the insulating resist 18 is applied further in a similar manner, 
and the opening only of the described area is similarly carried out using photolithography 
technique. In a figure, this opening region is the insulation material 14 and a wiring section of the 
circumference of it. 



[001 5] As shown in drawing 2 (f). on the insulating resist 18 of a two-layer eye, into 
predetermined reactive resin, the insulation material 14 and the wiring section of the 
circumference of it are avoided by screen-stencil etc., and the coating material 19 which made 
many fillers contain is applied. As reactive resin of the coating material 19, various thermosetting 
resin or photo-setting resins can be used. As a filler contained in this, the fine grain of calcium 
carbonate etc. which can be eluted, for example, a particle with a particle diameter of about 
several micrometers, is used. 

[0016]After applying the coating material 19 and making it harden from heating or an optical 
exposure, as shown in drawing 2 ( g). By what (figure destructive line arrow A) the surface is 
lightly ground for with a buff. By removing the hardening layer near the surface, using an abrasive 
grain with a particle diameter of about tens of micrometers for after an appropriate time, and 
performing sandblast treatment after an appropriate time, while removing the remains of surface 
lapping and forming a uniform split face, the filler laid underground near the surface is exposed. 
By performing soft etching using the acid solution for washing, etc. in this state, a filler is made 
eluted and detailed unevenness is formed In the surface. 

[0017]The process of opening the breakthrough 10b in a substrate if needed is provided in next. 
This breakthrough 10b is drilled by drilling etc. like the breakthrough 10a shown in drawing 1 (a). 
This breakthrough 10b is formed in a portion to be connected conductively for the wiring layer 
1 6 and the upper wiring layer. 

[0018]Thus, on the surface of the coating material 19 by which surface roughening was carried 
out, as shown in drawing 2 ( h). electroless deposition is performed, the 1st metal skin 20 is 
formed completely, further, electrolytic plating is performed and the 2nd metal skin 21 is formed. 
Thus, a metal skin is formed in two-layer, raising the covering intensity of a metal skin in order 
to maintain the smooth nature of the surface of a metal skin. The conductive connection part C 
is formed of these metal skins. This conductive connection part C is formed on the wiring layer 
15 formed in ring shape, as shown in drawing 4 ( a). In this plating process, the Inner surface of 
the breakthrough 10b is also covered with a metal skin, and the rear surface of a substrate is 
connected conductively. 

[0019]Next, as shown in drawing 2 (i). the metal skins 20 and 21 are etched with the same 
photolithography technique as the above, and the wiring layer 22 is formed by a predetermined 
pattern. And in forming a wiring layer in the upper layer of this wiring layer further, it fills up with 
the above-mentioned insulation material 14 and the same insulation material 23 the crevice 
formed above the conductive connection part C. At this time, it fills up with the insulation 
material 23 also like the breakthrough 10b. 

[0020]since a structure equivalent to a blind via hole is formed in the portion of the 
breakthrough 10a and the insulation material 14 is moreover filled up with this example into this 
inside ~ a conductor ~ quantity can be lessened. Therefore, the electromagnetic-like influence 
(influence on a high frequency characteristic, pressure-proofing, etc. by electric capacity, 
insulation resistance, etc. between conductors) of the wiring layer on upper can be reduced. 
Since it is ground mechanically, flattening is carried out and the opening surface of the insulation 
material 14 can form the upper structure in this example after carrying out flattening of the 
upper surface of the wiring layer concerned. It becomes possible to also prevent simultaneously 
the geometrical influence (lower layer unevenness influences the upper stratification and brings 
about the deficit and rupture of wiring) on the upper layer. 

r002n Drawing 3 shows the section of the field where the above-mentioned examples differ. 
Here, as shown in drawing 3 ( a), the conductive connection part D is formed in a different 
position from a structure equivalent to the blind via hole formed in the portion of the 
breakthrough 10a formed in the substrate 10. This conductive connection part D connects the 
wiring layer 15 and the wiring layer 22, and that of that formation method is the same as that of 
the above-mentioned conductive connection part C. 

[0022]The conductive connection part D is filled up with the insulation material 23 like the 
above, and after carrying out flattening by giving mechanical polish to a substrate face further, 
as shown in drawing 3 (b). the formation process of the insulating resist 24 and 25, and spreading 
and the forrhation process of the coating material 26 are carried out like the above. And the 



formation process of a metal skin and the formation process of a circuit pattern are performed, 
and the new wiring layer 27 is formed. Here, the conductive connection part E connects the 
wiring layer 22 and the wiring layer 27. 

[0023]In this field, the conductive connection part D of the wiring layer 15 of plane shape and 
the wiring layer 22 which are shown in drawing 4 (b) has a structure equivalent to the inner 
viahole formed in the substrate as shown in drawing 3 ( c). In this case, the inside of the hole 
concerned Is filled up with the insulation material 23. therefore, the above — the same — a 
conductor — quantity is reduced, the electrical insulation between the wiring sections of the 
circumference improves, and improvement in a high frequency characteristic, pressure-proofing, 
and noise-proof nature can be expected, namely, the periphery of the insulation material 14 
which became blind via hole structure by existence of the insulation materials 14 and 23 and the 
wiring section 22a formed in the upper layer — or, The electromagnetism interference between 
the periphery of the insulation material 23 used as inner viahole structure and the wiring section 
27a formed in the upper layer decreases, and an electrical property improves. 
r0024l Drawing 5 s hows the partial section of the possible multilayer interconnection board 30 of 
forming by the method of the above-mentioned example. This multilayer interconnection board 
30 is six layer boards which have circuitry of six layers of the wiring layers 31, 32, 33, 34, 35, and 
36 in a substrate. Much blind via hole structures 37 and inner viahole structures 38 are formed in 
this inside. Here; although only the viahole structure of connecting between adjacent layers is 
shown in drawing 5 . the blind via hole structure and inner viahole structure of connecting 
between the wiring layers left more than two-layer can also be formed. 

[0025]In the multilayer substrate shown in drawing 5. the electric conduction pad (chip lands) 39 
which loses the through hole for insertion of the electronic parts mounted in a substrate face, 
instead carries out direct continuation of the electronic parts is formed on a substrate face. 
Only the through hole 40 for wiring connection formed from the reasons of wiring is formed in 
the substrate itself. 

[0026]Since according to this invention the electric capacity between conductors can be 
reduced and insulation resistance can be raised also in the high-density multilayer substrate 
formed by the build up method so that this structure may show, A high frequency characteristic 
is good, pressure-proofing is high, an d the epoch-making multilayer interconnection board that it 
is strong also in a noise (it is hard to gather a noise) can be manufactured. 
.[0027] ,-r: -r 

[Effect of the Invention]fiHing up the inside of an opening with an insulation material, after 
forming conductive connection structure in the opening of a substrate or an insulating layer 
according to this invention, as explained above — a conductor, while being able to perform 
positive conductive connection, without making quantity increase. Since the electric capacity 
between wiring layers can be reduced and insulation resistance can be raised, improvement in 
the high frequency characteristic of a substrate and withstand voltage can be aimed at, and 
noise-proof nature can also improve. Since an upper insulating layer and wiring layer can be 
formed on a flat face by being filled up with an insulation material so that it may become 
abbreviated flatness, the section structure of a substrate can be adjusted and a wiring defect 
etc. can be prevented. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is process-drawing (a) - (e) which shows the example of the manufacturing method 
of the multilayer interconnection board concerning this invention. 

[Drawing 2] It is process drawing (f) - (i) which show the example of the manufacturing method of 
the multilayer interconnection board concerning this invention. 

[Drawing 3] It is process-drawing (a) - (c) which shows the cross section part of other fields of 
the above-mentioned example. 

[Drawing 4] It is a top view (b) showing a part of field shown in the top view (a) showing a part of 
field shown in drawing 2 . and drawing 3. 

[Drawing 5] an example of the multilayer interconnection board which can be formed by this 
invention is shown — it is a cross section in part. 
[Description of Notations] 
10 Substrate 

10a and 10b Breakthrough 

1 4 and 23 Insulation material 

15, 16, 22, and 27 Wiring layer 

0, D, and E Conductive connection part 
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mmxu.^.mmMiAsmQmmim^izMMMiix^.^ 

^mmn'jBm ( TJi«o[aia*^"±ii«;iffMtw^ip lib 
tmt^iizt^^. 

[0021] msii. ±mcommmm^j:mmmm 

^f^-thCOXh^. ^^XU. 03 (a) l,Z9j^-tXd 
Id. 1 0 i,zjfM^tifz-mMll 1 0 acog|5^H:ffM§ 

mzmmmm^Dt^Bm^fix\^^, ico^s^i^D 

{4iS^ 1 5 fcHi^l 2 2 i; SrS^tS ii(DX'h 0 s 

c7))^)^:^&(4±fBO#«tgMg|5C t n tX% h . 

[0022] mmmmMT)\<z\i}Mtwm.\zMm2 3 
ifi%m^fi. mmm^zimmmm'km'fz.b 

Hz^-^X^mtLtzmz. 03 (b) ^ 

mv'jxv2A, 2 5 offMxg. ^ y ^"1^ 2 6 

ff±)tL. ir/i=5riailJl2 7*«§ix«., ^z.x\ m% 

mm>^\mm.m2 2 bmm2 1 1 mm-^ h^ox- 

[0023] ^(^mmx\t. 04 ( b ) {zfr^t^mmi 
mmm 1 5 1 wm.m 22 1 mmwmi^ n.m^ 



(4) 
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( c ) ^z^r^tX 0 {zmLHzmm^fifz^ yi—JU r 

)v<Dt^mz\imm2 3tim%^fix\^h. Ltzif-^ 
X. ±mtnmizmi¥m^im^tix. ^<^mmmm 

xmy A xttcoi^ij&WT-^ h.m%. 1 4 . 

2 3 coffftt i -5 T . 7"7 y Y)M r ^-^l-ffljt h ^ 
-^fclfei^W 1 4c7)JimgPi:^cO±lt3m§^/ci£MgB 

[ 0 0 2 4 ] 0 5 ii±mcommcoij'mzx m^ti 

32. 33. 34. 35. 3 6(^6M^mmf^ii>^ 

jmm. 3 7.^ yi—^u 7t^-)mM 3 q^^^wm^ 
^tix\^i, ^^x\ m5i,zitmmm^imi-i^u 
r^^-iimmco^^^six^'^itiK 2mi^xmtifzwm 

[ 0 0 2 5 ] =Srio. HSt^^-r^JiSMTIi. w&^m 

\,z^-thnFm^<^nMn<^:^)v-t^-)vt^A 

^<^^h D \zm^m^a^mmmftmm,j-^^y k ( f- >/ 

r^^K) 3 9^«^ffl±(cffMtTV^|,. SMS^ 

^S^ffl«^x;W-*-;l/4 0 <7)?).X'hh , 
[0026] ^OfiDS^/^/o-fj**!. J: -5 fc. 

)sbhttt!^x-^h<Dx\ mWimm.ii'^m^x. mm^ 



t£mm.m.^^i-h c t i)^x% h , 

[0027] 

tiximmmmnmzm'mmmmmmitz^. m 

n^c^^Hmzwrnmimi-i citi.zx'o. mw^^m 
M^^i'izmm^xmmmm^'^io ^tti^'^ htti^ 

b *«T'# I. COT. m^<^nMW^m.iMmmEm± 
^:mi^tt^x-^. i}y-^xttii^±T-t§« tfz.m 

1.0 

[HBc^^m^riSB^] 

[01 ] ^mizi^imwMmmcomm&comm 

^:^'tXUm ( a ) ~ ( e ) -C'S)!.. 

m2] :^mMmimmmm<mkijmmm 

IgH ( f ) ~ (i)-C35>l.. 
[03] ±IB^!feMc^flfic7)^^<7)||f®g|5^SrS^-ri^0 
(a) - ( c ) X'hlo 
[04 ] 02(C^-rM^cO-||3&^t¥ffi0 
03t^-r^JiO^Sr^-r¥ffl0 (b) t'^)S, 

[05 ] 3(s:^Bjt i m^i-mtcDx^immmm 
m<o-m^w^t-^mm^x'hi , 

10 mt 

1 Oa. 10b K®7L 

14,23 WM^ 
1 5, 1 6, 22, 27 
C. D, E #«JgM§|5 



[05] 



36 35 34 




39 
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